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Air Quality

fforts to clean up Kentucky's and the nation's air have been ongoing since the

passage of the federal Clean Air Act of 1970. And the results have been dra-
matic. During the past two decades, concentrations of many air pollutants in Ken-
tucky have declined, in one case by 97But the job is far from over. Air pollution
generated by industries — along with tailpipe emissions from an ever-growing num-
ber of automobiles and other sources — continue to contribute to environmental
degradation and pose public health risks.

ThisState of Kentucky's Environmegport will assess the state's progress in
providing Kentuckians with clean, healthy air to breathe. This includes an analysis
of data collected from 113 air quality monitors in 34 counties across the state. This
monitoring network provides the best measure of statewide and regional concentra-
tions of various air pollutants in Kentucklyigure 1). This report will also review
air toxics emission trends, greenhouse gas and ozone-depleting chemical releases,
as well as indoor air quality, which is ranked a high health risk in Kentucky.

Figure 1 Air Quality Control Regions and Monitored Sites’
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Monitored sites measuring one or more air pollutant operated by the KY Div. for Air Qu
and the Jefferson County Air Pollution Control District. Source: KY Division for Air Quality|
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Air Quality Improvements Continue Into the 1990s

There are multiple sources that contribute to air pollution including industries,
automobiles, and small businesses. The principal law enacted to control air pollu-
tion is the federal Clean Air Act of 1970, which was later amended in 1990. Most of
the Clean Air Act provisions have focused on controlling six pollutants:
m ozone (ground-level)m carbon monoxide (CO)m sulfur dioxide (SQ
m nitrogen dioxide (NQm particulates (PM-10) = lead

Industrial emissions of some air pollutants have declined sinc€Aig80e 2).
For example, in 1995, sulfur dioxide emissions in Kentucky dropped 36% from
1980 levels largely due to the installation of scrubbers, pollution control devices
used to remove sulfur dioxide, at 12 coal-fired power plants. Measures to curtail
automobile tailpipe emissions have also contributed to improving air quality. Air
quality trends show steady reductions in the concentrations of various air pollutants
in Kentucky(Figure 3). These improvements have been accomplished while our
economy has grown, representing important progress in achieving economic growth
while maintaining a safe environment.
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Percent Change in

Air Pollutant
Concentrations
Ozone* -5%
NO* -27%
CoO* -42%
SO* -29%
PM-10** -18%

*Based on 10-year average
air concentrations comparing
1976-85 and 1986-95.
**Based on 4-year average
air concentrations comparing
1988-91 and 1992-95.
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Figure 2 Air Pollutant Emissions from Permitted Sources in KY
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Figure 3 Air Concentrations of Pollutants in Kentucky
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Ozone Pollution Remains a Problem in Louisville & Northern KY
Of the six principal air pollutants, ground-level ozone has been the most diffi@lithe six principal air
to control. Kentucky was among 35 states that experienced exceedances of thepsibitiants, ground-level
pollution standard during 19930zone is produced when emissions of volatile gyzone pollution has been
ganic compounds (VOCs), such as solvents and automobile exhaust, and nitiogenost difficult
oxides (a by-product of combustion) react with sunlight. There are numerous sopatkgant to control.
that produce these "precursor” gases including manufacturing plants, coal-fired géagricky was among 35
plants, large industrial boilers, gas stations, and automobiles. states that experienced
The health effects from exposure to ozone can be serious, causing reduceeXcggdances of the ozone
function and exacerbation of asthma and other respiratory diseases. Accorditgndard during 1995.
the American Lung Association, an estimated 432,516 people in Kentucky, or 11%
of the state's population, suffer from lung cancer or chronic respiratory diseases
such as asthma and emphysema that can be aggravated by exposure to ozone.
Ground-level ozone not only affects people with impaired respiratory systems, but
healthy adults and children as well. Exposure to ozone for six to seven hours, even
at low concentrations, can reduce lung function in healthy people during periods of
moderate exercise. Ozone pollution can also damage crops and forest ecosystems.
Ozone formation is greatly influenced by weather conditions. The greatest num-
ber of 0zone standard exceedances occurred during the hot summers of 1980,,1983,. .
. . . cording to the Ameri-
and 1988 Figure 4). Despite these fluctuations, there appears to be a generaﬁ&e- o
T . .. : can Lung Association, an
cline in statewide ozone levels as seeRigure 3. Technologies to control VOC ~ .
. ) . stimated 432,516 people
emissions such as catalytic converters on automobiles and the use of carbon ab Jizk
i o ) . . in Kenhtucky, or 11% of
tion and thermal oxidation at industrial plants have led to a decrease in the NUMDEt '« Lonulation
and severity of ozone standard exceedances in Kentucky. As a result, the U.S. Ee\él- fromFI)urFl) cancér
ronmental Protection Agency (U.S. EPA) redesignated the Bluegrass and AsRARd O 9
: . . . or chronic respiratory
regions from nonattainment for ozone to attainment in 1995. :
: . : diseases that can be
Most regions of the state currently meet the national ozone stdRdanc 5). aqaravated by exposure
However, ozone is still a problem in the urban airsheds of the Northern KY/Cin&)ﬁﬁ-zoné y exp
nati region (which includes Boone, Campbell, and Kenton counties) and Jefferson "
County/Southern Indiana region which includes Jefferson and portions of Bullitt
and Oldham countie@-igure 6). Approximately 28% of Kentucky's population

live in counties currently experiencing problems meeting the ozone standard.

Figure 4 Number of Days Ozone Standard Exceeded by Air Quality Control Regio

State of Kentucky's Environment Series

Bluegrass  N.KY Henderson Ashland Jefferson  Paducah N. Central S. Central Appalachian
1980 0 10 1 4 23 1 1 0 NM
1981 1 0 2 0 5 1 0 0 0]
1982 0 1 0 3 4 0 0 0 0
1983 2 7 4 8 19 2 3 0 0)
1984 0 1 0 7 11 0 0 NM
1985 0 1 1 3 1 0 0 0 NM
1986 3 1 2 3 2 2 3 0 NM
1987 2 3 2 8 6 0 2 1 NM
1988 5 15 12 12 7 5 12 5 NM
1989 0 1 0 1 4 0 0 0 NM
1990 1 0 3 4 1 0 2 0 NM
1991 0 0 0 3 0 0 2 0 NM
1992 0 0 0 0 0 0 0 0 0
1993 0 1 0 1 2 1 1 0 0
1994 0 0 2 2 1 0 0 0 0
1995 0 1 0 1 2 0 1 0 2
Note: Based on actual number of days in Kentucky that exceeded ozone standards as recorded at state air quality monitors. NM-
not monitored. Source: KY Division for Air Quality
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Most regions of the state Figure 5 Regional Air Concentrations of Ozone

currently meet the

national ozone standard.
However, ozone is still a

problem in the urban
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Percent Change in
Ozone Air
Concentrations
Bluegrass -7%

N. KY -T1%
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Ashland -9%
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Paducah +2%
N. Central +4%

Based on 10-year average air
concentrations comparing

1976-85 and 1986-95.
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Note: Selected years. *Yearly ozone air concentrations based on second maximum, one-hour
average recorded at state monitored sites. Concentrations compared to the National Ambient Air
Quality Standard (NAAQS). ppm-parts per million. Source: KY Division for Air Quality

Plan to Reduce Ozone
Pollution Implemented in
Jefferson County

The Clean Air Act Amend-
ments of 1990 requires that Ken-
tucky develop plans to reduce

Figure 6 Louisville and N. KY

Ozone Air Concentration Trends
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year must also meet the ozone attain-
*Yearly concentrations based on second maximum, ment standard of not more than one
one-houraverag'e'of ozone at state.njo.nitored §ites. ozone standard exceedance each
ppm-parts per million Source: KY Division for Air year over a three-year period at any
one air quality monitor. Not meeting these requirements could mean a loss of fed-
eral highway construction funds and other sanctions. However, the U.S. EPA can
grant extensions to provide regions additional time to meet the ozone standard.
The Jefferson County Air Pollution Control District — the regulatory agency
responsible for enforcing the Clean Air Act provisions in Jefferson County — has
been working for the past 26 years to reduce VOC and other emissions to address
ozone problems in the airshed. In 1984, the district initiated an automobile inspec-
tion program to control tailpipe emissions, which contribute to the ozone problem.
During 1995, 435,832 vehicles were tested in Jefferson County of which 32,030
required repairs and retesting to meet tailpipe emission requirements to help ad-
dress ozone pollution. A total of 699 vehicles failed to pass the emissions test that
year. The district also required the installation of vapor controls at gasoline stations
to reduce VOC emissions. In addition, the state required gas stations in Jefferson
County to switch from selling conventional gasoline to reformulated gasoline (RFG),

State of Kentucky's Environment Series



Air Quality - August 1996

i UES  Figure 7 Industrial Emissions of Air
average, reduces VO( Pollutants in Jefferson County

Industrial VOC
emissions in Jefferson

and air toxic emissions. In— _ STa g County have declined
1995, the first year RFGvolaileorgarc : 34% between 1990 and
went on sale in Jeffersan 142 1993 1995, according to data
County, an estimated 350 carbon > W 9% provided by the
million (iqdallons of RF monoxide M 27 1005 Jefferson County Air
were sold. - 376 Pollution Control

~ Industrial VOC emis Moxide. 362 District. The reductions
sions in Jefferson County = =9 | are attributed to plant
have declined 34% be- d?él)giudre 521 closings as well as the
tween 1990 and 1994 i County's Ozone
(Figure 7). The VOC re 0 10 20 30 40 50 60 Reduction Plan, which
ductions are attributed to o thousand tons/yr went into effect in 1992.
plant closings as well as\ote: Based on emissions reported by permitted sources. 1995
the County's Ozone Redata preliminary. Data prior to 1990 and for 1992 not available.
duction Plan, which we tSource: Jefferson County Air Pollution Control District

into effect in 1992. The most recent plan calls for VOC reductions of 40.8 tons per
day to achieve the 15% reduction by 1996. About 38% of the reductions will come
from tightened vehicle inspections, 40% from a cap on large industrial sources that
emit 50 tons or more a year, and 22% from a cap on smaller area sources such as gas
stations and dry cleandifsigure 8). However, because of continued ozone standard
exceedances during 1994 and 1995, the district proposed to go beyond the 15%
VOC reduction goal. Additional VOC and nitrogen oxide reductions were imple-
mented in 1995 and include emission limits at printing plants, further reductions at
large sources, and strengthening the auto inspection prdgraume 8).

Figure 8 Jefferson Co. VOC Sources and Emission ReductionJEEMRUCSEIcEL

Jefferson County Ozone
1990 VOC Emissions and Sources VOC Emission Reductions* Reduction Plan calls for
\(/Segizlg)sngwmmer o planned VOC reductions of 40.8
' B reductions tons per day. About 38%
additiondl of the reducfuons will
O reductions come from tightened
vehicle inspections, 40%
from a cap on large
industrial sources that

area
sources**

industrial
plants

industrial

sources vehicles
wgzgtggysg emit 50 tons or more a
area sources** i T T T T T T T 0
(47.8 tons/ 0 5 10 15 20 25 30 35 4o  Yearand22% froma
summer day) tons per day cap on smaller area

*Reductions of 30.61 tons/day of nitrogen oxide emissions are also planned over the next fousources such as gas
years. **Area sources include gas stations, dry cleaners, and other nontraditional sources.| stations and dry

Source: Jefferson County Air Pollution Control District cleaners.
U.S. EPA Issues Preliminary Denial to State's N. KY VOC Sourceg
Request that Northern Kentucky be mggnehlsgmz industries
Reclassified to Attainment for Ozone (85 tong (39 tons'summer day)

In 1993, the state submitted a 15% VOC reductigdmmer day
plan for Northern Kentucky ozone nonattainment area
to the U.S. EPA. Because 41% of the VOC emissions in
the region are from vehicles, the plan included an auto-
mobile inspection and maintenance program and the use
of reformulated gasoline to address ozone pollution prob-
lems in the region.

area
sources
(12.5 tong/
summer day)

vehicles
. ) (17.5 tons/summer day)
State of Kentucky's Environment Series 5



Air Quality - August 1996

Ozone violations in the However, in 1994 the region achieved compliance with the ozone standard, and
Northern Kentucky the state requested that it be redesignated to attainment for ozone. The state later
region during 1995 have requested the U.S. EPA also allow the Northern KY region to opt-out of the RFG
led the U.S. EPA to gas program, which was implemented in January 1995. But ozone violations in the
propose to deny the region during 1995 have led the EPA to propose to deny the redesignation request.

state's 1994 request to  |f the request is officially denied, which is expected to occur in the near future,
redesignate the region to YOC reductions would be required in Kenton, Campbell, and Boone counties.
attainment for ozone. If The U.S. EPAs currently reviewing the national ozone standard to determine if
the request is officially  itis stringent enough to protect human health and the environment. Under consider-
denied, which is expectedtion is the replacement of the 0.12 parts per million (ppm), one-hour average expo-

to occur in the near sure standard with a 0.07-0.09 ppm, eight-hour standard. In addition to the new
future. VOC reductions  Standard, the EPAis also considering a change in the number of ozone exceedances
would be required allowed under the new standard before triggering nonattainment status for a region.

Kenton, Campbell, and The U.S. EPAis expected to propose a new ozone standard sometime fn 1996.

Boone counties.
State Ranks Eleventh in Nitrogen Dioxide Emissions
Nitrogen dioxide (NQ belongs to a family of highly  NO Emissions in KY?
reactive gases called nitrogen oxides (NG a brown-non_ro o mxob”esources vehicles
ish gas produced by fossil fuel combustion from sources (73,000tonslyr) (139,000
such as cars and power plants. During 1994, 673,000 tb%%tggg onslyr)

of nitrogen oxidesvere emitted to the air in Kentucky,

tonglyr)

ranking the state eleventh in the nation in R@ssions.  other
This pollutant can irritate the lungs and lead to respi@rzl's?or()’
tory infections. NQis also associated with atmospheric' (4%)
reactions that produce ozone and acid rain.

Air concentrations in all regions of Kentucky continue

to remain below the national standard for NEigure 9). electric utilities

(368,000 tons/yr)

Air concentrations in all Figure 9 Regional Air Concentrations of Nitrogen Dioxide
regions of Kentucky
continue to remain below Bluegrass : |
the national standard for N KY i
nitrogen dioxide. : = I
Henderson =_ SI2
Percent Change in Adhland* -—ﬁ—
Nitrogen Dioxide Air an : |
Concentrations Jefferson Co. =_ I

Bluegrass -5% _ e
N. KY -24% Paducah/Cairo r

Henderson -20% South Central 1985

Ashland -35% |
Jefferson  -38% North Central | W 199
! !

Paducah -29% Appalachian 1995
Based on 10-year average air T T T T
concentrations comparing 0.00 0.01 0.02 0.03 0.04 0.05
1976-85 and 1986-95. air concentrations** (ppm)

Note: Selected years. *There is no explanation for the 1990 air concentration average in the
Ashland Region. This may be due to monitoring changes in the region that year. **Yearly average
NOQ, concentrations at state monitored sites. Concentrations compared to the National Ambient

Air Quality Standard (NAAQS). ppm - parts per million. Source: KY Division for Air Quality
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Large Nitrogen Oxide Sources Must Begin to Reduce Emissions

A primary source of NQOs fossil fuel combustion. In 1994, coal-fired power
plants accounted for 55% of the N@missions in Kentucky. The Clean Air Act
Amendments of 1990 require large Néburces such as power plants to modify
combustion to reduce emissions 30-40% below 1980 levels by the year 2000. Sources
have the option to choose the method of compliance that best suits their needs.
Some power plants in Kentucky have installed low, Id@rners, a more efficient
combustion technology that can reduce N@issions by 40-60%-igure 10).

In Kentucky, total nitrogen oxide emissions from power plants increased 16%
between the years 1980 and 19B&ure 10). The Tennessee Valley Authority's
(TVA) Paradise power plant in Muhlenberg County is one of the nation's largest
power plant emitters of NOAccording to EPA officials, the lack of N@eductions
may be attributed to the delay in issuing final federal regulations governing NO
emissions, the absence of an allowance market forédDctions, and the hesi-
tancy of industry to invest in controls until regulatory uncertainties are resolved.

Figure 10 Nitrogen Oxide Emissions from Power Plants in KY

In Kentucky, nitrogen

County Facility 1980 1990 1995 1980-95 | ©Xide emissions from
tons tons tons % change | Power plants increased
McCracken TVA-Shawnee* 32,065 25349 36,367  +139% 16% between the years
Muhlenberg KY Utilities-Green 2,873 4,162 4,008 +39%; 1980 and 1995.
Muhlenberg TVA-Paradise 127,451 97,787 105,119 -17%According to U.S. EPA
Ohio Big Rivers-Wilson** N/A 6,355 7,832 +23%* | officials, the lack of NO
Daviess OMU** 14,855 10,871 11,056 -25% reductions may be g
Eangock I?_:g Igvers—chjlemin** 23,792%2 14,6916230 9,632141 '5910/7‘:0/attributed to the delay in
enderson enderson Mun. Power . . .

Webster Big Rivers-Reid** 10736 0830 8382 o2 osuing final federal
Webster Big Rivers-Green** 5,940 8,292 6,708 +13% regulatlpns_ governing
Boone Cincinnati Gas** N/A 11,442 7,369 35061 NO, emissions.
Carroll KY Utilities-Ghent** 20,226 22,980 25,895 +28%
Bell KY Utilities-Pineville 216 204 489  +126%
Clark E. KY Rural Elec-Dale 1,692 2,481 4,243  +151%
Fayette KY Utilities-Haefling 28 26 1 -96%
Mercer KY Utilities-Brown** 12,046 11,319 5,310 -56%
Woodford KY Utilities-Tyrone 449 518 678 +51%
Lawrence Am. Elec. Power-Big Sandy N/A 25,249 24,000*** -5%07
Mason E. KY Power-Spurlock**  N/A 12,090 16,237 +16%
Pulaski E. KY Power-Cooper** 3,177 6,594 7,507 +136%
Jefferson LG&E-Mill Creek** 16,391 19,475 22,899 +39%
Jefferson LG&E-Cane Run** 14,333 8,674 8,911 -38%
Trimble LG&E-Trimble** N/A 2,166 11,450 +428%"
Total 22 286,560 300,729 324,333 +16%

1995 data preliminary. *1985-95 comparison. **Low N@urners used. TVA Shawnee installed

fluidized bed combustion on 1 unit which also reducege@ssions. ***Data revised by Am. Elec.

Power. Source: Div. Air Quality, Jeff. Co. Air Poll. Control Dist., Utility Information Exchange

Carbon Monoxide Air Levels Decline Significantly CO Emissions in KY?
Carbon monoxide (CO) is formed when the carbon in non-road mobile sources
fuels is not burned completely. In the bloodstream it re- _ (221,000 tonsly)
duces oxygen delivered to tissues and organs produygifgmmca
visual impairment, dizziness, headaches, and impaired co- (127,000 &g
ordination. Vehicle exhaust contributed 68% of the car- """kl
bon monoxide emissions in Kentucky during 1994. Other  gper
sources include industrial processes and fuel combustion (155,000
in boilers and incinerators. In 1994, these sources emitted tons/yr)

vehicles
. . (1,062,000
State of Kentucky's Environment Series tons/yr)
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1.56 million tons of CO, ranking Kentucky 26th in the nation for CO emissions.

Statewide and regional carbon monoxide levels in the air show declining trends,
primarily due to pollution controls on automobilgsgure 3 & 11). Despite an
overall downward trend in national and statewide carbon monoxide air concentra-
tions and emissions, metropolitan areas still, on occasion, have high episodes of
CO. In Kentucky, Louisville experienced a few exceedances of the carbon monox-
ide standard in 1990 and again in 1993.

Statewide and regional Figure 11 Regional Air Concentrations of Carbon Monoxide
carbon monoxide levels

in the air show declining Bluegrass :— W w7
trends, primarily due to -
pollution controls on alZ 1985
automobiles. N. KY : 3 W 199
Henderson 1995
Percent Change | — |
in Carbon Adhland =— !
Monoxide Air |
Concentrations Jefferson Co. r
Bluegrass  -40% |
N. KY -33% Peducah/Cairo Pl

Henderson -26%
Ashland -42%

Appalachian |
Jefferson  -56% |
_E40 T T T T J
Paducah 54% . 0 3 6 9 12 15 18
Based on 1Q-year average air air concentrations* (ppm)
concentrations comparing
1976-85 and 1986-95. Note: Selected years. *Yearly concentrations based on second maximum eight-hour averages of

CO at state monitored sites. Concentrations compared to the National Ambient Air Quality,
Standard (NAAQS). ppm-parts per million Source: KY Division for Air Quality

Sulfur Dioxide Air Concentrations Decline 29% During Past 20 Years
Sulfur dioxide (S¢) is formed when fuel containing sulfur is burned. In 1994,
Kentucky ranked among states as the seventh-largest generatqeafiS€ons?
Coal-fired power plants produced 90% of the sulfur dioxide emissions during 1994.
Health concerns related to S@clude respiratory illness and aggravation of
existing cardiovascular disease. Certain populations argo Emissions in KY
particularly sensitive to S@ncluding children, the eld- industrial

Kentucky ranked among ¢y asthmatics, and individuals with chronic lung digegric uilities 64000 tonsiyr) (5%)

lstates as the sever}th- ease. SQcan also damage the foliage of trees and%g000 tonsiy) oter
argest generator of SO i jtyral crops and is a major precursor to acid rain. t(on's/yr)

emissions? Coal-fired Statewide air concentrations of sulfur dioxide have 5%)
power plants produced  yacjined 299% during the past two decagiésure 3).
90% of the sulfur dioxide pegional air concentrations vary, with the Ashland re-
emissions during 1994.  gisn having the highest levels in 198Sigure 12).
Sulfur dioxide emissions in the Ashland region in-
creased 10%, from 104,128 tons in 1985 to 115,075
tons in 1995, possibly contributing to the higher air levels. This region has several
large sources of Sncluding Ashland Oil, AK Steel, E.I. DuPont, American Elec-
tric Power, and East Kentucky Power. But air concentrations in the Ashland region
and other regions of the state continue to remain below the nationat&@ard.
Ongoing efforts by power plants to curb,®issions have likely contributed

8 State of Kentucky's Environment Series
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Figure 12Regional Air Concentrations of Sulfur Dioxide

1975

1985

1990

1995

Henderson=

Asmand]=

0 0.02 0.04 0.06 0.08 0.1

air concentrations* (ppm)

QW

o

Jefferson Co.
Paducah/Cairo = %
[0)]
Appalachian E
>
| | | | | I

0.12

Note: Selected years. *Yearly concentrations based on second maximum 24-hour averag
SO, at state monitored sites. Concentrations compared to the National Ambient Air Quality
Standard (NAAQS). ppm-parts per million. Source: KY Division for Air Quality

Ongoing efforts by
power plants to curb
sulfur dioxide emissions
have likely contributed to
declining SQair
concentrations in most
regions of the state.

Percent Change in
Sulfur Dioxide Air

Concentrations
Bluegrass -6%
N. KY -39%
Henderson -24%
Ashland +12%
Jefferson -50%
Paducah -38%

€s 0Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

to declining air concentrations in most regighgyure 13). Total SQ emissions

from power plants in Kentucky fell 41% between 1980 and 1995 while the amount
of coal burned at these plants increased 11%, from 32.2 million tons in 1980 to 35.7
million tons in 1995. Nationwide, S@missions from power plants declined from
25.9 million tons in 1980 to 18 million tons in 1995, according to the U.S. EPA.

Figure 13 Sulfur Dioxide Emissions from Power Plants in KY e Rt

County Facility 1976 1980 1995 1980-95emissions from power
tons tons tons % change plants in Kentucky fell
McCracken TVA-Shawnee* 288,000 86,961 57,189  -34% 41% between 1980 and
Muhlenberg KY Utilities-Green River* 27,000 13,529 18,039  +3B8%1995 while the amount of
Muhlenberg TVA-Paradise* 456,000 372,654 172,109 -54% coal burned at these
Daviess O_MU’_* . 74,000 45,159 2,390 -94co from 32.2 million tons in
Hancock Big Rivers-Coleman 100,000 78,650 51,302  -35% 0(}980 to 35.7 million tons
Henderson  Henderson Mun. Power* 9,000 1,526 1,802
Webster Big Rivers-Reid 81,000 53,443 16,240 -7c0/ I 1995. Nationwide, SO
Webster Big Rivers-Green NA 7,618 3,231  -§gy,emissions from power
Boone Cincinnati Gas NA NA 10,969 plants declined from 25.9
Carroll KY Utilities-Ghent* 76,000 84,553 53,637 -369 Million tonsin 1980 to 18
Bell KY Utilities-Pineville 1,000 467 882 +88% million tons in 1995,
Clark E. KY Rural Elec-Dale 8,000 3,929 6,702 +70% according to the U.S.
Fayette KY Utilities-Haefling 5 5 1 -80% EPA.
Mercer KY Utilities-Brown* 57,000 53,153 26,336  -50P0
Woodford KY Utilities-Tyrone 2,000 1,081 1,184 +9%
Lawrence Am. Elec. Power Big Sandy 60,000 61,617 70,251  +14%
Mason E. KY Power-Spurlock* NA 19,322 32,256 +67%
Pulaski E. KY Power-Cooper* 35,000 12,743 18,125 +42%
Jefferson LG&E-Mill Creek 112,039 107,491 36,889 -66%
Jefferson LG&E-Cane Run 109,578 32,904 6,996 179%
Trimble LG&E-Trimble NA NA 13,489
Total 22 1,495,622 1,036,805 608,150 -41%
1995 data preliminary:Utilities affected under Phase | of the National Acid Rain Reduction
Program. NA-not operating. Source: KY Division for Air Quality, Jefferson County Air
Pollution Control District, U.S. EPA, LG&E
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Clean Air Act Calls for Additional SO, Emission Reductions

power plants in Kentucky | The Clean Air Act Amendments of 1990 focused additional attention on reduc-

are affected by the first
phase of sulfur dioxide
reductions required
under the Clean Air Act
Amendments of 1990.
One power plant,
Owensboro Municipal
Utilities, recently
installed scrubbers
reducing SQemissions
94% below 1980 levels.

Measures to reduce
sulfur dioxide emissions
have likely led to
improvements in the pH
of Kentucky's rainfall.
Figure 14shows that
since 1985, rainfall has
become generally less
acidic.

Despite the costs of
bringing power plants
into compliance with
environmental
requirements, utility
rates in Kentucky have
remained below the
national average. A state
law passed in 1992 now
allows utilities to assess
an environmental
surcharge to recover
costs of compliance with
the Clean Air Act
Amendments of 1990.
Three companies in
Kentucky currently
impose surcharges as
part of the utility bill.

10

ing the threat of acid rain. Sulfur dioxide and nitrogen oxides are the two primary
pollutants linked to the formation of acid rain. Acid rain has caused acidification of
waterways and can impact trees, crops, and buildings. The Clean Air Act Amend-
ments of 1990 set a cap on S#nissions that can be emitted by large sources such
as power plants — about 40% of the amount released in 1980. Power plants have
options for reducing emissions by burning cleaner low-sulfur fuel, installing pollu-
tion control equipment, or buying unursed Silowances from other facilities.
The first phase of reductions was required by 1995, with a second round in 2000.
Seventeen units at 10 power plants in Kentucky were affected by the first phase
of SQ, reductiongFigure 13). These utilities are using various methods to achieve
compliance with the act. Six plants have reduced emissions through technological
controls such as scrubbers or clean coal technology with the remainder switching to
lower sulfur coal and obtaining additional S&lowances? One power plant,
Owensboro Municipal Utili-

Figure 14 Average pH of Rainfall ties, recently installed scrub-
at Monitored Sites in KY bers, reducing S@missions

5.50] 94% below 1980 levels.
norma rainfall (pH 5.0-5.6) About 47% of the 35.7 mil-

500+ lion tons of coal burned by

4.55 ;
4504 Mw power plants in the state dur-
ing 1995 was scrubbed to re-

I - 3.89 -
£ 4004 57750, 3 am 387389 move SQ. Me_aSl_Jres to re

: 359 3831 | duce SQ emissions have
likely led to improvements in
the pH of Kentucky's rainfall.
—a—— averagepH minimum pH Figure 14 shows that since
1985, rainfall has become

generally less acidic.

year

Note: Volume-weighted averages from monitored sites|in I_DeSplt_e the CQStS of com-
Washington, Letcher, Rowan, and Trigg counties. pH is &2lYing with environmental
measure of acidity or alkalinity of a solution. Source: | rules, utility rates in Ken-
National Precipitation Program, Illinois Water Survey | tucky have remained below
the national averag&igure

3.504

3.00

2.50

T T T T T T T
1985 1990 1995

Figure 15 Average Electric Rates 15). A state law passed in
QA RVLGNE RS CICEIE 1992 now allows utilities to
8.00 assess an environmental sur-
~ 7.00- 6.50 650 6.77 685 693 691 6.90| | charge to recover costs of
£ 6004 compliance with the Clean
& 500 476 Air Act Amendments of
é ) 5-06449 1990. Three companies in
a . 49442420430 426 440 | Kentucky currently impose
£ 3007 o/‘ 344 Us. surcharges as part of the util-
£ 2.004 1} ity bill. Kentucky Utilities
B 100 75 Kentucky collected $17.9_ million in
000 surcharges during 1995 to
197019751980 198519901991 19921993 19941995 | CoOver costs of 15 projects.
year Louisville Gas and Electric
Note: Rates estimated based on monthly data. Data nof collected $2.7 million in
ad.justed for |nflat|9n. Source: U.S. DOE, State Energy 1995 from its environmental
Price and Expenditure Reports, 1970-95 .
surcharges to fund five
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projects. Big Rivers Electric Corp. collected $1.6 million in surcharges during 1995
to recover environmental compliance investmétitsie surcharges were challenged

by the KY Attorney General and others in January 1994 based on constitutional
issues and how compliance costs were determined. The Franklin Circuit Court ruled
in July 1995 that the surcharges are legal. The state is appealing the decision.

Levels of Airborne Particulates Decline 18% During Past Eight Years
) Particulates are small particles o_f dust, (_jlrt, and soot emifte lculate (PM-10) Sources in K'Y
y sources such as cars, construction projects, agricultural op-
. . . roads

erations, and roads. In 1994, 579,000 tons of particulate emis- (189,000 tonslyr)
sions were released from these and other sources. Kentucky
ranks 33rd in the nation in particulate emissions. Health con-
cerns from exposure to particles in the air (those 10 microme-
ters or less, known as PM-10) include effects on breathing and
respiratory systems, cancer, and premature death. The elderly,
children, and people with chronic lung disease are especiallyer
sensitive to particulate matter. (128,000 construction

Air monitors began measuring particulates based on the PRIZ”" (137,000 tonsiyr)
10 standard in 1987. Between 1987 and 1995, the average statewide PM-10 air
concentrations declined 18%, as seeRigure 3. All regions of the state remain
well below the national PM-10 standdfegure 16).

Figure 16 Regional Air Concentrations of Particulates (PM-10) BE=ElaE e R uE

particles of dust, dirt,
Bluegrass | | and soot emitted by
| sources such as cars,
N. KY =_ |§ construction projects,
2 agricultural operations,
Henderson I_ | G and roads. All regions of
Ashland =— |9 the state currently meet
the national PM-10
Jefferson Co. ! standard.
W s |l _
PadUCa/CairD | — I Percent Change in
. 1990 |t Particulate Air
SOUth CENral  |—— Wl 193 | Bluegrass  -7%
North Central 1005 | N. KY ~30%
— | Henderson -10%
0 10 20 20 20 50 60 Ashland -12%
air concentrations* (ug/ma3) Jefferson  -15%
Note: Selected years. *Yearly concentrations based on PM-10 averages at state monitored Paducah -14%
sites. Concentrations are compared to the National Ambient Air Quality Standard (NAAQS). Appalachlan -17%
*ug/m3-micrograms per cubic meter. Source: KY Division for Air Quality Based on four-year average

air concentrations comparing

Health Concerns May Lead to More Stringent Particulate Standard 1988-91 and 1992-95.
Recent studies indicate that small particles in the air may pose a more serious

threat to health at levels well below the current PM-10 standard. A 1996 study by

the Natural Resources Defense Council (NRDC) estimates 64,000 people die pre-

maturely in the U.S. from cardiopulmonary causes linked to particulate air pollu-

tion.'> However, the National Mining Association and others have questioned the

findings of the NRDC report citing they were based on poor sciéntiee U.S.

State of Kentucky's Environment Series 11



Air Quality - August 1996

EPA is evaluating health studies to determine the need for a more stringent particu-
late standard. The new standard under consideration would limit emissions of fine
particles of 2.5 micrometers or less and be more protective of public Health.

Reported Air Releases of Toxic Chemicals Decline 25% in Five Years

Toxic air pollutants are those chemicals known to cause or suspected of causing
cancer or other health effects such as birth defects or reproductive problems.

The major source of data on toxic emissions is the Toxic Chemical Release In-
ventory (TRI). TRI is a mechanism created under federal law that requires certain
manufacturing plants to report releases and transfers of toxic chemicals. Although

_ ) the TRI presents the best available data on the generation

Toxic Releases in KY® of toxic chemicals, it has its limitations. TRI does not in-
During 1994, the most stream on-site clude small industrial and nonindustrial sources of toxic
: (805,192 Ibs) o ; .

recent year for which (40,292 1bs) emissions. The TRI data is also based on calculated esti-
data is available, 424 mates, is not independently verifiable, and many toxic
industries reported chemicals are not included in the TRI inventory. TRI re-
releasing 36.2 million duction trends are also difficult to measure due to the addi-
pounds of toxic tion of new reportable chemicals each year. For example,
chemicals to the in 1995, TRI will have an additional 241 chemicals added
environment, 97% of to the list of reportable chemicals.
which was to the air. air During 1994, the most recent year for which TRI data

(35,066,527 Ibs) is available, 424 industries in Kentucky reported releasing

36.2 million pounds of toxic chemicals to the environment, 97% of which was to

the air. But data also reveal that statewide releases of air toxics have declined 25%

between 1988 and 199&igure 17). Air releases of 17 toxic chemicals in Ken-

tucky prioritized by the U.S. EPA for reduction because they are considered highly

toxic, carcinogenic, or released in large volumes have declined 31% since 1988. A

majority of the toxic air emissions occur in ten counties. These counties accounted

for 75% of the toxic air emissions reported released to the air in(E@4e 18).

The top ten industries releasing toxic air emissions in 1994 emitted 18.9 million

Air releases of 17 toxic Figure 17 Toxic Air Releases From pounds, 54% of the state

als i Manufacturing Plants in KY [k alLICEs)
C?;:E';ZE Ln Tﬁ:ﬁlcsky J DuPont, the top emitter,
P y = reported that toxic air re-

EPA for reduction 50.0 o Other_airw)(i?s leases tripled between
beca_use theY are . 1T [l priority chemicals 1993 and 1994 due to the
cons_,ldered'hlghly toxic, 400 2% B3 reporting of Freon 22, a
carcinogenic, or z 223 714 new chemical added to
released in large 53007 196 [19.6 the TR list in 1994. This
volumgs have declined % ' was also the case for the
31% since 1988. g 7 increase at EIf Atochem
g 200l 24 [0 — with the reporting of two
) w154 |5 new ozone-depleting
100 chemicals added to the
TRI list in 1994. A num-
"o 1988 1989 1990 1991 1992 1993 1994 ber of Companies have
- made progress in volun-

tarily reducing toxic
N emissions. The Clean Air
Act Amendments of 1990
focus additional attention
on reducing toxic air

Note: Includes new chemicals added to the reportable list i
recent years. Priority chemicals are 17 toxic chemicals
prioritized for reduction by the U.S. EPA.

Source: Toxic Release Inventory Reports, 1988-94
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emissions and will require technology-based standards on major emitters
hazardous air pollutants by the year 2000.

of 189

Kentucky promulgated its own air toxic regulations in 1986. The effectiveness
as well as the efficiency of the state air toxics regulations, however, have been
guestioned by both the environmental and regulated community. The Division for
Air Quality is currently reviewing options to improve the air toxics regulations and
will develop a proposal in the next several months, according to agency officials.

Figure 18 Top Ten Counties with Toxic Air Releases (1994)

County 1988 1993 1994 1988-94 199394
pounds pounds pounds % change % change
Jefferson 11,924,548 8,684,842 10,446,219 -12% +20%
Marshall 9,921,245 4,125,941 5,099,701 -49% +23%
Woodford 2,350,511 2,336,791 2,426,768 +3% +4%
Hancock 3,750,587 2,075,836 1,535,112 -59% -26%
Simpson 904,170 1,809,724 1,531,000 +69% -15%
Logan 1,829,826 1,343,909 1,346,436 -26% +<1%
Ballard 806,350 1,039,980 1,062,155 +32% +2%
Scott 37,016 1,065,822 1,042,713 +2716%* -2%
Hopkins 1,029,069 903,525 985,242 -4% +9%
Madison 821,367 1,178,185 975,244 +19% -17%
Total 33,374,689 24,564,555 26,450,590 -21% +8%
State Total 47,023,709 35,016,322 35,066,527  -25% +.14%

the location of Toyota Motor Manufacturing U.S.A. in Scott County.
Source: Toxic Release Inventory Reports, 1988-94.

Figure 19Top 10 Facilities with Toxic Air Releases in KY (1994)

Company (County)
Dupont
(Jefferson)
Air Products & Chemicals
(Marshall)
American Synthetic
(Jefferson)
Osram Sylvania, Inc.
(Woodford)
Elf Atochem*
(Marshall)
Ford Motor Company
(Jefferson)
Brown Printing Company
(Simpson)
Westvaco Corporation**
(Ballard)
Toyota Motors
(Scott)
Ahlstrom Filtration
(Hopkins)

e—

T
2

T I I
3 4 5

pounds (million)
Note: Includes new chemicals added to the reportable list in recent years. *Company nam
1988 was Pennwalt. **Data includes revisions to TRI data.
Source: Toxic Release Inventory Reports, 1988-94.

—
L
=
—
I; |

State of Kentucky's Environment Series

Note: Includes new chemicals added to the reportable list in recent years. *Attributed to

A majority of the toxic
air emissions occur in
ten counties. These
counties accounted for
75% of the toxic air
emissions reported
released to the air in
1994.

The top ten industries
releasing toxic air
emissions in 1994
emitted 18.9 million
pounds, 54% of the
statewide release total.
The Clean Air Act
Amendments of 1990
focus additional
attention on reducing
toxic air emissions and
will require technology-
based standards on
major emitters of 189
hazardous air pollutants
by the year 2000.
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Although scientific Greenhouse Gases Inventoried in Kentucky
uncertainties remain Many scientists believe that global temperatures are rising due to increased
concerning the potential amounts of greenhouse gases in the atmosphere. However, others believe that it is

effects of greenhouse ~ impossible to distinguish any global temperature changes because of short-term

gases on global climates, variations in temperature and long-term weather patterns.

policy makers at the
international level
agreed to control these
gases and enacted a
global climate treaty to

emissions at 1990 levels
by the year 2000.

A 1996 study, conducted
by the University of
Louisville Institute for
the Environment and
Sustainable
Development, found that
power plants and the
production and use of
refrigerants are the
greatest sources of
greenhouse gases in
Kentuckylt was
estimated that in 1990,

The primary greenhouse gases linked to global warming are carbon dioxide,
chlorofluorocarbons (CFCs that include Freon and related compounds used as re-
frigerants), methane, perfluorocarbons, and nitrous oxides. These gases warm the
Earth by trapping the sun's heat in the lower atmosphere. All of these gases are
naturally occurring, except for CFCs. However, since the industrial revolution, hu-
stabilize greenhouse gas Man activities have increased atmospheric concentrations of nitrous oxides by 13%,

Figure 20 Greenhouse Gases in KY

Greenhouse Gases*

nitrous oxide p Perfluorocarbons
(0.37%) (0.67%)
CFCs
(19.14%)

methane
(13.36%)

carbon
dioxide
(66.46%)

Greenhouse Gas Sources*

domestic animals (2%)
forest removal (2%)
residential fuels (3%)

industrial
fuel s(8%)

other (5%)

electric
utilities

carbon dioxide by 29%,
methane by 300%, CFC-
11 by 268%, and CFC-12
by 503%?°

Although scientific un-
certainties remain con-
cerning the potential ef-
fects of greenhouse gases
on global climates, policy
makers at the international
level agreed to control
these gases and enacted a
global climate treaty to
stabilize greenhouse gas
emissions at 1990 levels
by the year 2000. To help
formulate a plan to meet
this goal, the EPA com-
missioned studies to in-
ventory greenhouse gases

in the U.S.

A 1996 study, con-
ducted by the University
of Louisville Institute for
the Environment and Sus-
tainable Development,
Note: Based on 205 million tons of greenhouse gas emissiofaund that power plants
calculated released in 1990. *Based on carbon dioxide and the production and use
equivalent tons. Source: KY Greenhouse Gas Inventory, 199§+ refrigerants are the

coal (€7
205 million tons of T
greenhouse gas (10%)

emissions were released
to the atmosphere from
Kentucky sources.

transportation
(14%)

refrigerants (19%)

greatest sources of greenhouse gases in Kentucky. It was estimated that in 1990,
205 million tons of greenhouse gas emissions were released to the atmosphere

- ~—— from Kentucky sourceg-igure 20).
Twenty-six companies in

the state reported
releasing 5.6 million
pounds of CFCs to the
air in 1994, ranking
Kentucky second in the
nation in emissions of
ozone-depleting
chemicals.

State Ranked Second in Emissions of Ozone Depleting Chemicals

The loss of the protective ozone layer is also believed to be contributing to
global warming by allowing more of the sun's rays to pass through the Earth's
atmosphere and warm the planet. The ozone layer surrounds the Earth and shields
out ultraviolet radiation. Depletion of the stratospheric ozone has been linked to
increased levels of ultraviolet-B radiation (UV-B). Excessive exposure to UV-B
can lead to a greater incidence of sunburn and skin cancer and may also reduce
crop yields and disrupt natural food chains.
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The thinning of the ozone layer is related to both natural and human factorsydh& o companies
manufacture and release of ozone-depleting chemicals, namely chlorofluorocarp@iigasing Ozone-
hydrochlorofluorocarbons, carbon tetrachloride, methyl bromide, methyl chlorofogspeting Chemicals
and halons, have been linked to the thinning of the ozone layer. In 1988, 140 Gg4Re Air in Kentucky
tries created a treaty, known as the Montreal Protocol. The treaty, which was amgnded)

in 1990 and 1992, stipulates sharp reductions in ozone-depleting chemicals by any Pounds
The U.S. EPA, under the authority of the Clean Air Act Amendments of 1990, is@grfilinty)
regulations to phase out the production and importation of ozone-depleting cheoRent 2,298,386
. : : Jefferson
MBIl i e 21 Generation of Ozone-Depleting [ SIS
Protocol. Chemicals from Industries in KY toch M
Data from TRI report G(é"zrs If"‘ ) S—
. ppliances :
reveal that 26 companies in B new chemical transfers: (Jefferson)
the state reported releasing  °- U.S. Enrichment 361.000
. | hermical rel .S. :
5.6 mllllqn_pounds ofCF.C j @ new chemical releases* (McCracken)
to the air in 1994, ranking = 77 O chemical transfers™ | (a1 Olin Corp. 204,130
Kentucky second in the na- = 64 _ ' (Meade)
tion in emissions of ozone- £ s W chemical releases™ 28 Okonite Co. 135,700
depleting chemicals. Ten of € 4 (Madison)
these companies accounteda 3] Carpenter Co. 84,977
for 93% of the total re 2 7 0.20 (Logan)
leases. Trends reveal, how- ;| ' Firestone Bldg 82,320
ever, that releases of some | . . _ 182 (Kentolr;) 7218
CFC chemicals have de- 1991 1992 1993 1994 P(rgr;‘\}i'gs's)mo 280
1 = year
clined. For example, emis Topy Corp. 55,000

sions of Freon 113 declinedNote: Chemical transfers are those chemicals transferred for (Franklin)

98% in the state from 2.Breatment or re(.:ycllng. *Qhemlcal releases gnd transfers o Total Top 10 5,268,457
million pounds in 1988 to four new chemicals required to be reported in 1994. **Based Total State 5.661.749
38,668 pounds in 1994. Re2N 11 ozone-depleting chemicals reported generated in KY. ey new,cher’nicals
leases of 11 Ozone_depléource: Toxic Release Inventory Reports, 1988-94 reported in 1994. Source:

ing chemicals fell 52% between 1991 and 1994 in Kent(iekgure 21). Toxic Release Inventory Re-
port, 1994

Improvements in Air Quality Due to Programs to Control Pollutants
The improvement in air quality is due to various federal, state, and local regula-
tory measures as well as investments by both large and small sources to control air
pollution. The KY Division for Air Quality is the principal agency responsible for
monitoring and implementing clean air regulations in Kentucky. In addition, Jefferson
County created its own Air Pollution Control District in 1952 and was approved by
the U.S. EPAin 1970 to implement the provisions of the Clean Air Act for the county
and metropolitan Louisville.
A major tool to address air pollution from industrial sources are permits. ollution from
Division for Air Quality currently regulates 2,082 industrial and commercial Souriﬂﬁgstrial sources are
of air pollution through permits. The Jefferson County Air Pollution Control &rmits. The Division for
trict regulates 1,587 sources; about half, 776, are gas stations. Air quality p Wb%ality currently
specify construction and operating requirements and set limits on air poIIutant? iﬁfates 2.082
sions. During 1995, more than 5,000 inspections were conducted in Kentugk¥) atrial and
permitted facilities to ensure compliance with air quality permits and rGQU|atiOE‘(§mmercial sources of
In 1995, 918 violations of air quality rules were cited by the KY Division foré,r ollution through
Quiality (297 at permitted facilities, 43 at area sources, 158 for asbestos viol 8Fiits. The Jefferson
368 for open burning, 43 for dust, 1 for odor, and 8 at tank sources.) Of the 8§aty Air Pollution
permitted sources regulated by the Division for Air Quality, 10% (217) weresin ol District
violation of air quality rules in 1995. The Jefferson County Air Pollution Conliré)

o . o . . - éulates 1,587 sources.
District issued 71 notice of violations in 1995 (32 at permitted facilities and 39 for

Arﬁnajor tool to address
al
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In 1995, 918 violations
of air quality rules were
cited by the KY Division
for Air Quality, 40% of
which were for open
burning. The Jefferson
County Air Pollution
Control District issued
71 notice of violations in
1995. While most
violations are resolved
through demand letters
or agreed orders, some
result in penalties.

Air Quality Penalties
Year $State $Jeff. Co.*

1990 126,500 N/A
1991 1,698,375 N/A
1992 N/A 282,000
1993 847,425 377,000

1994 366,650 N/A
1995 876,450 80,000
N/A-Data not available. *Fed-
eral fiscal year. Source: KY
Division for Air Quality, KY
Division of Administrative
Hearings, Jefferson County
Air Pollution Control District

Air Quality - August 1996

opening burning, as-
bestos, and other)

Figure 22 Air Quality Violations Cited in KY

1400- [l Jefferson County (Figure 22). While
. . many violations are
oo [O Statewide excluding Jefferson County resolved through de-
mand letters or
1000 3
1046| 7MW | | agreed orders, some
B 800- ooy 918 resultin penalties. In
g 823 1995, $876,450 in
R | R = penalties were as-
400 s_essed b)_/ the D_ivi-
sion for Air Quality
200 to 116 permitted fa-
. cilities, 18 individu-
| | | | | | H HA
'88*  '8* 91  '92  '93 94 ‘95 als, 8 public facili-
year ties, 2 federal facili-
Note: 1990 state data not available due to computer problems. Stﬁgsl and 1 state gov-
data refined from 1992 & 1994 State of Environment Reports. *Dagnment agency. In
not available for Jefferson County. Source: KY Division for Air Jefferson County
Quality, Jefferson County Air Pollution Control District $80.000 in finesl

were assessed by the district against 217 parties in fiscal year 1995. The district
reports that most penalties were small but a few were significant.

The Division for Air Quality has also worked to resolve violations through mecha-
nisms known as supplemental enforcement projects (SEPs). During 1995, 10 SEPs
were used to mitigate $885,000 in penalties. These projects ranged from television
announcements to advise the public about open burning laws to an agreement by
one company to study and potentially install a hydrogen fluoride mitigation system.

Many violations are the result of complaints received by regulatory agencies. In
1995, more than 2,500 complaints were received by air quality offi¢iajsre
23). Many complaints concern open burning, dust, and odor. However, in 1995,
state officials received 81 complaints regarding the use of RFG gasoline, which
went on sale in 1995 in Jefferson County and Northern Kentucky to help control
ozone pollution. The fuel has been criticized for poor vehicle performance and health
concerns. While these problems are largely unsubstantiated, RFG does cost slightly
more than conventional gasoline, which has also been among the complaints.

Figure 23 Air Quality Citizen Complaints in KY - Number and Type

3,000

2,500
O
2,000

B Jefferson County*

Statewide excluding

Types of Air Complaints (1995)**
RFG (6%)

1213

burning (32%)
dust (28%)

1,500

number

1,000 202

900
803 80:
682755

16

*Jefferson County data not available for all years. *Complaints received by the KY Division for Air Quality.
Source: KY Division for Air Quality, Jefferson County Air Pollution Control District
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Large Air Pollution Sources Must Apply for New Permits in 1996 All major air pollution
The Clean Air Act Amendments of 1990 also created a new air quality per, G’rces are required to
ting program. The requirements are mandated in Title V of the amendmentsi%t?r-nit applications for
proximately 955 sources in Kentucky will be affected by the Title V program. new Title V permits by
The Title V program is designed to improve the permitting process by provi(Blag mber 14. 1996.
national conformity in the permitting process, guaranteeing that permits addrei oximatel;} 955
applicable Clean Air Act requirements, and requiring sources to demonstrates Wees in Kentucky will
they will comply with those requirements. Title V provides additional Opportunitbeesaffected by the Title V.
for public review and comment on air quality permits as well. program.
The Division for Air Quality was granted interim approval by the U.S. EPAto
implement the Title V program, effective December 14, 1995. All major air pollu-
tion sources are required to submit Title V permit applications by December 14,
1996. Major sources are defined as those that have the potential to emit 10 tons per
year of a hazardous pollutant, 25 tons per year or more of a combination of hazard-
ous pollutants, or 100 tons per year or more of any other regulated air pollutant. The
Division is required to issue Title V permits to 60% of the major sources by Decem-
ber 14, 1998, with the remainder issued by the year 2000.
The Title V permit program will be funded by fees charged to air pollution sources

based on actual a Figure 24 KY Division for Air Quality

emissions. In fisca
year 1995, $5.5 mil Budget and Staff Trends

lion in emission fees
were collected by the
Division for Air Qual-

In fiscal year 1995, $5.5
million in emission fees
: were collected by the
federal fund estricted fund a fund ) .
0 federafund W resinciedfund B generdl un 00 Division for Air Quality
6 Y from 963 sources to fund
the new Title V permit

12

104 1

fund the new Title § : ~150 _ | program. These fees
permit program. This® & | accounted for 63% of the
amounted to an emi«g 1003 division's $8.7 million
sion fee of $34.35 pei2 4 | budgetin 1995.

ton. The fees, whichE *7 =

were phased in begi - 50

ning in 1992, will

cover the costs of issu- .

ing the Title V permits
The fees accounted for
63% of the division'sNote: Based on fiscal year. Not adjusted for inflation. General funds
$8.7 million budget in are state appropriated money. Federal funds are federal program
1995 (Figure 24). grants. Restricted funds are funds collected through permit fees and
other sources. Source: Budget Office, KY Natural Resources and
Environmental Protection Cabinet

T T T T T T ! T
‘87 '88 89 '90 91 '92 93 '94 95 "
year

Jefferson County col-
lected $1.2 million in
emission fees from 48 sources during 1995. _ _ _

Minor air pollution sources must also obtain Title V permits but the U.S. ERor air pollution _
has deferred this until the year 2000. In the meantime, Kentucky has establisPei¢fges must also obtain
program to assist small businesses comply with air quality rules. The KY BusinB&V permits but the
Environmental Assistance Program (KBEAP) began operations in 1994. Its staff'8f EPA has deferred
three has provided assistance to 80 businesses to date. KBEAP, located at tHEiBfgguirement until the
versity of KY, has an annual operating budget of $250,000, which is provided thr§§h 2000. In the
emission fees collected by the state. KBEAP has also conducted 35 workshdp§aptime, Kentucky has
permitting and other topics. The KY Natural Resource and Environmental Pré&tgi@blished a program to
tion Cabinet also created an Ombuds Office to assist small businesses compl@SWi small businesses
air quality rules and an Advisory Panel to help assess the small business assiSPARel with air quality
program. Jefferson County has also established similar small business progréi\"ﬂ%.s-
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Indoor Air Pollution Ranked a High Health Risk in Kentucky

Many Americans spend up to 90 percent of their time indoors, often at home.
Therefore, indoor air quality can have an important impact on health. A recent as-
sessment by the U.S. EPA ranked indoor air pollution as a leading public health
threat in the Southeastern U.S. Most homes have more than one source of indoor air
pollution. For example, air pollutants can come from tobacco smoke, building ma-
terials, home furnishings, and activities such as cooking, heating, and cleaning.

Exposure to environmental tobacco smoke was ranked as a high health risk,

: according to a 1995 draft state environ-
In Kentucky, exposure to [LLLCRAMCIE1E of KY Adult : ) i
environmental tobacco Population Who mental risk study? National studies in

Smoke Ciaarettes dicate that _secondhand smoke causes
smoke was ranked as a J lung cancer in adult nonsmokers and im-

high health risk. While < 50 pairs the respiratory health of childrén.
Kentucky ranks the k] While Kentucky ranks the highest
highest among states for | g4+ among states for the percentage of adults
the percentage of adults | = | that smoke, those levels are declining
that smoke, those levels | ¥ (Figure 25)22 The Cabinet for Health
are declining? <27 Services has targeted a reduction of
5 104 smoking to a level of no more than 23%
g of the adult population by the year 2000.
0 Another indoor air pollutant that was
1982 ;Z;B 1994 ranked a high risk in Kentucky is radon.
Source: KY Cabinet for Health Services Radon is a colorless, odorless gas that
occurs naturally but can enter
Figure 26 Indoor Air Radon Levels in Kentucky homes through cracks in foun-

dations. It is estimated that 207
lung cancer cases occur annu-
. Average radon test results .
<4.0 pCill [ <4.0 pCill ally in the state due to exposure
B 4 to 10 pCill to radon gas, according to the
B >10 pCif state risk study. Forty percent
of the 24,547 homes tested in
Kentucky for radon in the past
10 years by one company ex-
ceeded the U.S. EPA health ad-
visory limit of 4.0 pico Curies
'B&r liter (pCill) (Figure 26)22
Forty percent of the Recent studie_s h_ave questiqned the link between_ cancer and rgdpn, hovx_/ev_er, the
24 547 homes tested in U.S. EPA has indicated that it does not plan to revise the radon limits at this time.
' While sources of indoor air pollution are not regulated, homeowners can take
the past 10 years by oneSteps to mini_mize threats. The U.S. EPA recommends Iimitin_g exposure, especi_ally
company exceeded the for young children, to secondhand tobacco smoke. The Cabinet for Health Services
U.S. EPA health also_rec_ommends that homeowners_ test for radon. Most local health departmgnts
advisory limit of 4.0 provide |nformat|c_)n about radon testing and steps to tak_e to reduce (_exposure._Rlsks
pico Curies per liter of _carbon monoxide exposure can be_ reduced by keepl_ng gas appliances adjus_ted,
(pCill). 23 using exhaust fans, maintaining heating systems, and installing carbon monoxide
detectors. Steps to reduce formaldehyde include increasing ventilation when bring-
ing new sources of formaldehyde, such as drapes, textiles, and glues into the home.
State efforts to minimize public exposure to airborne asbestos fibers, which are
known to cause cancer, have been ongoing since 1987. Since the program began,
the Jefferson County Air Pollution Control District has issued 4,954 asbestos re-
moval permits, and the Division for Air Quality has overseen 7,901 asbestos re-
moval projects in commercial, institutional, and industrial buildings.

State Summary County Summar

20-100

oCill
10-19.9 \ 00%
oCi/l iRy

22%

4-9.9 pCill

Note: Based on 24,547 radon tests conducted from 1986-July 1996. Source: Air Chek

Kentucky for radon in
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1995 Emissions From Permitted Sources by Air Quality Control Region (emissions reported in tons)

Paducah-Cairo

Henderson

Northern KY

Appalachian

Bluegrass

County SO, NQ, CO VOC PM-10 County SO NQ CcO VOC PM-10
Ballard 518 738 7,757 966 203 Garrard 17 7 13 24 5 w
Caldwell 8.9 54 15 57 48 Harrison 1 33 20 607 79 g
Calloway 4 26 20 194 73 Jessamine -3 14 9 705 24 Q
Carlisle 0 0 0 3 13 Lincoln 3 7 11 92 38 o
Christian 685 125 31 1,263 233 Madison 102 301 88 624 211 »
Crittenden 11 1 4 17 16 Mercer 26,357 5,336 330 150 226 8
Fulton 5 8 1 65 117 Nicholas .03 5 1 2 1 =}
Graves 32 141 27 482 329 Powell 3 17 7 1 1,066 S
Hickman 0 A4 1 0 29 Scott 2 149 69 3,031 219 %
Hopkins 7 54 23 413 492 Woodford 1,460 1,660 39 2,203 118 &
Livingston .6 4 43 4 667 Bath 0 0 0 0 0

Lyon 15 29 4 40 74 Boyd 10,483 6,343 6,144 3,834 2,469
McCracken 57,630 36,706 1,790 618 1,036 Bracken 0 0 0 0 12
Marshall 2,301 2,630 682 10,139 682 Carter 7 13 18 30 103
Muhlenberg 190,219 109,169 1,830 278 703 Fleming 4 3 1 22 4

Todd 22 40 9 14 69 Elliott 0 0 0 0 0 >
Trigg .01 2 A4 82 39 Greenup 1,936 65 13 140 23 ‘g
Daviess 2,943 11,558 739 3,641 531 Lawrence 70,255 31,006 903 116 1,84
Hancock 57,473 10,388 13,009 1,107 2,647 Lewis 0 0 0 0 0 8_
Henderson 5,062 463 25,487 710 1,254 Mason 32,338 17,595 1,748 118 598
McLean 2 1 5 .05 8 Menifee 1 T 8 9 28
Ohio 8,133 7,846 432 318 149 Montgomery .07 9 3 113 48
Union 1 10 1 263 246 Morgan 30 19 319 28 88
Webster 19,476 14,983 671 114 604 Robertson 0 0 0 0 0
Boone 11,044 7,481 609 1,333 310 Rowan 22 53 39 8 28
Campbell 15 100 76 311 42 Breckinridge 9 458 91 18 39
Carroll 53,672 26,217 1,557 682 590 Bullitt 345 159 54 2,768 233
Gallatin 8 28 17 3 21 Grayson 13 31 16 133 95
Grant 17 9 2 98 1 Hardin 7 191 55 392 718
Kenton 3.2 32 8 571 13 Henry 10 9 40 104 30 g
Owen 0 .08 .01 31 4 Larue 0 0 0 11 2 =
Pendleton 195 1,260 617 36 230 Marion 37 250 71 301 258 2
Bell 9,008 504 34 52 223 Meade 158 833 88 492 86 Q
Breathitt 2 12 8 31 125 Nelson 264 212 64 4,945 39 =
Clay 0 8 2 11 21 Oldham 11 8 5 47 52 o
Floyd 5 47 22 28 67 Shelby 4 57 21 465 88
Harlan 12 3 310 87 334 Spencer 7 0 0 0 .06
Jackson 5 5 3 7 7 Trimble 13,493 11,463 427 67 217
Johnson 8 9 5 37 70 Washington 3 5 2 22 18
Knott .06 66 66 99 208 Adair 13 3 5 22 62
Knox g 6 20 62 66 Allen .05 10 21 28 23
Laurel 16 18 121 4,895 155 Barren 81 141 150 330 272
Lee 3 2 9 61 4 Butler 2 26 5 1 18
Leslie 0 0 0 0 159 Casey 7 1,065 142 136 12
Letcher 4 5 1 20 208 Clinton 8 10 6 2 9 9
Magoffin 0 0 0 0 4 Cumberland 0 0 0 0 4 =1
Martin 531 485 28 155 308 Edmonson 0 0 0 0 02 =
Owsley 0 0 0 0 .06 Green 14 25 27 58 s Q
Perry 14 23 21 54 282 Hart 5 25 19 185 35 =
Pike 6 6 51 29 2,059 Logan 54 243 55 212 149 Ei
Rockcastle 3 2 1 6 8 McCreary 2 1 6 2 19
Whitley .08 12 9 13 38 Metcalfe 0 24 2 14 19
Wolfe 0 0 0 6 3 Monroe 3 9 87 10 50
Anderson 71 78 31 1,986 121 Pulaski 18,170 7,628 314 1,791 750
Bourbon 21 11 47 137 73 Russell 62 78 27 1 5
Boyle 183 300 81 347 69 Simpson 1 35 8 1015 92
Clark 6,710 4,282 152 100 217 Taylor 100 128 195 234 30
Estill 4 -8 1 49 163 Warren 74 105 40 906 282
Fayette 104 774 170 721 155 Wayne 5 14 12 14 60 ©
Franklin 152 82 &3 15,522 105 Jefferson 56,353 36,223 2,700 13,616 4,1@

Note: Based on 1995 preliminary data. Source: KY Division for Air Quality, Jefferson County Air Pollution Control District
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